Intracellular recordings from bovine anterior pituitary cells: modulation of spontaneous activity by regulators of prolactin secretion.
The electrophysiological properties of cultured bovine anterior pituitary cells were examined using intracellular recordings. Although all cells had high input resistances (mean 332 M omega), membrane potentials (Vm) showed a wide distribution (-32 to -80 mV). In 9 cells with low Vm (mean -38 mV) spontaneous Ca2+-dependent action potentials were observed (mean frequency 3.4 hertz). In the majority of silent cells (mean Vm -58 mV), application of TRH caused a reduction in membrane resistance and a transient hyperpolarization of Vm. This initial response was followed by a small, sustained depolarization. In 4/18 cells this depolarization led to the appearance of action potentials in previously silent cells. In 15/18 cells application of dopamine caused an increase in the membrane conductance and led to a sustained hyperpolarization of 30-35 mV. The response reversibly blocked the propagation of action potentials in spontaneously active cells. This effect could also be reversed by the dopamine receptor antagonists, sulpiride and haloperidol. In all cells, elevating the extracellular potassium concentration caused a concentration-dependent depolarization and decrease in the membrane input resistance. In some cells this effect was associated with an increased frequency of action potentials. Electrophysiological responses to TRH, dopamine, and elevated potassium were correlated with changes in the release of PRL. It is concluded that by their effects on Vm these factors modulate spontaneous electrical properties and may regulate the entry of calcium necessary for hormone secretion from lactotrophs.